CHAPTER IV: VOICE PROGRAMMING 



1. The Basics of FM 
Synthesis 



Before you actually begin programming or editing your own voices, a basic un- 
derstanding of how digital FM synthesis works will be necessary. In the following 
explanation, you will learn how the DX1 00's FM voice generator produces complex 
voices. This information will help you to understand the process and make it easier 
for you to create and edit your own voices. 

OPERATORS 

The Yamaha DX series FM digital synthesizers use pure sine waves that interact 
to create the full harmonic spectrum for any voice. Each digital sine wave oscillator 
is combined with its own envelope generator to form an "operator." 
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Note that the operator's oscillator has two inputs: one for the oscillator pitch data, 
and one for modulation data. 

CARRIERS AND MODULATORS 

The DX100 voice generator has 4 operators. When the output of one operator is 
fed to the modulation input of a second operator, (i.e. the first operator modulates 
the second) a whole spectrum of harmonics is created that can form an incredibly 
diverse range of complex waveforms (including the more conventional triangle, 
sawtooth, and square waveforms). All this from just two operators! 
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Operators do not have to be connected "vertically" in a modulator-carrier re- 
lationship, as shown above. The outputs of two operators can also be mixed— just 
as the stops in an organ are mixed. In this case the sounds are simply added together 
with no modulation effect. 
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ALGORITHMS 

We have seen two different ways that two operators may be combined. The DX1 00 
uses four operators, offering many potential connection possibilities. These different 
configurations of operator relationships are called "algorithms", and the DX100 
offers 8 algorithm choices. These are all printed on top of the DX1 00 panel. In the 
algorithm diagrams on the panel, the small boxes numbered 1 through 4 are the 
operators. 
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Algorithm #1 consists of a "stack" of 
3 modulators and 1 carrier. 



HOW ALGORITHMS AFFECT THE SOUND 

By changing the relative frequencies between operators in a modulator-carrier re- 
lationship, you change not only the fundamental pitch of the note, but also the 
frequencies present in the harmonic structure. Thus, the timbre of the voice can 
be precisely controlled. In addition, since each operator has its own envelope 
generator (and a sophisticated one, too!), the harmonic structure of a note can 
be programmed to vary over time, just as a plucked string changes its overtones 
as the note decays. 

Depending on the selected algorithm, operators can be stacked vertically, connected 
horizontally, or both. In the vertical arrangement, when the output of one operator 
is connected to the input of another the result is modulation. By convention, the 
operator at the bottom of a stack of operators is known as a "carrier." All operators 
in the same stack above the carrier are "modulators." By increasing the output level 
of one or more modulators feeding a carrier, the number of harmonics in the resultant 
sound is increased (its "bandwidth" is increased), making it more brilliant. 
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Most algorithms have multiple modulators and carriers. In one algorithm a given 
operator may be a carrier, while in the next it might function as a modulator-the 
only difference being how it is connected. In algorithm number 5, for example, there 
are two vertical stacks of two operators, and the outputs of the carriers in these 
stacks are connected in parallel (horizontally). Algorithm 5 has an equal number 
of modulators and carriers— two modulators and two carriers. 



ALGORITHM #5 



MODULATOR 



OP 2 



CARRIER 



OP 4 



OP 1 



OP 3 



MODULATOR 



CARRIER 



OUT 



On the other hand, all operators in algorithm 8 function as carriers. Note that no 
modulation can occur in this algorithm (except for the feedback loop on operator 
4-we'll discuss that later). But algorithm 8 is ideal for creating rich organ voices- 
think of the operators as different organ "stops," which can be mixed together as 
desired. 

The algorithm alone, however, does not determine the actual sound of the voice. 
The vital characteristics of the voice you create depend mainly on the frequencies 
and levels you program into each operator. The 8 algorithms provided in the DX1 00 
were specially selected because they offer the broadest range of voice programming 
possibilities. 

The results of using different frequency ratios, as well as different algorithms, are 
shown graphically in the following illustration. In the left column, the waveforms 
are created by 1:1, 2:1 and 3:1 ratios between one modulator and one carrier. In 
the right column, the waveforms are created from the same three ratios, but the 
two operators are both being used as carriers (connected horizontally, this is known 
as additive synthesis). 
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FM SYNTHESIS 

(Modulator and carrier combinations) 

frequency ratio of modulator to carrier equals 1:1 Frequency ratioof 2 operators 
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ADDITIVE SYNTHESIS 

(Carrier and carrier combinations) 
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Frequency ratio of modulator to carrier equals 2:1 
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frequency ratio of modulator to carrier equals 3:1 
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Still more variations can be achieved by changing the relative output levels between 
operators; the greater the level of the modulating operator, the more harmonics 
are present. 

FEEDBACK 

Note that every algorithm has one operator with a "feedback loop"— represented 
by a line from the output of the operator which feeds back to the input of the same 
operator. In effect, a feedback loop means that the operator is modulating itself. 
While every algorithm has one feedback loop, feedback is not necessarily used in 
every voice. One of the DX100 editing functions permits the feedback level to be 
set from (no feedback) to 7 (maximum feedback). 

ENVELOPE GENERATORS 

Consider what happens when you play a note on an acoustic instrument. The level 
of the sound initially goes up to some value, then eventually falls to nothing, fol- 
lowing a pattern that is characteristic of the particular instrument played. For ex- 
ample, a low note on a pipe organ starts slowly when you press a key, because it 
takes a while for the large column of air within the pipe to build up to maximum 
oscillation level, and takes a while to die down once the key is released. A note 
played on a wood block, on the other hand, starts quickly as the mallet strikes the 
block, and stops quickly as the block stops resonating. The characteristic volume 
pattern of any note played on any instrument is known as its "volume envelope." 
Most acoustic instruments also have a "timbre envelope," in which the harmonic 
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content of the note changes (the timbre changes) from the time the note is first 

played to the time it decays. 

Each of the 4 operators available in the DX100 can be programmed with its own 

envelope. The envelope of a carrier will generally contribute to the overall volume 

envelope of the note, while an envelope of a modulator will contribute to the timbre 

envelope of the note. 

Here is a copy of the envelope diagram printed to the right of the algorithm diagrams 

on the DX100 panel. 

ENVELOPE GENERATOR 
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The instant you 
press a key 



TIME 
The time during 
which a Key is 
held down 



The instant you 
release a key 



This envelope diagram can be used as a guide in visualizing the DX100 envelope 
settings while you program or edit a voice. 

Each envelope generator can be programmed with five different parameters: AT- 
TACK RATE (AR), DECAY 1 RATE (D1R), DECAY 1 LEVEL (D1 L), DECAY 2 RATE 
( D2R), and R ELEASE RATE. The RATE parameters determine how fast the envelope 
moves from one level to the next. The term LEVEL is used rather than "volume" 
because the envelope of the operator you're working on could affect volume or 
timbre, depending on whether it is a carrier or a modulator. 

Any note begins at zero level when you press a key, then begins to approach 
maximum EG level at a rate determined by the AR (Attack Rate) setting. The en- 
velope may reach maximum level instantly, or it may take over 9 seconds depending 
on the setting of AR. 

When the envelope reaches maximum level, it immediately begins moving towards 
the next level in the envelope-D1 L (Decay 1 Level)-at a speed determined by the 
setting of D1 R (Decay 1 Rate). 

The change from maximum EG level to D1 R can be either a decrease in level or a 
sustain at maximum level, depending on the values you choose for D1 L. 
After reaching D1 L, the envelope then begins to decay toward zero level at a speed 
determined by the setting of the D2R (Delay 2 Rate) parameter. If D2R is set to 
(no decay), however, the note will be sustained at D1 L for as long as you hold 
the key. Now, when you release the key you have been holding, the envelope 
will immediately begin to decay toward level at a speed determined by RR (Release 
Rate). In fact, at whatever point in the envelope you release the key, the envelope 
will immediately begin moving toward level at the set Release Rate. AR, D1 R, 
and D2R settings of produce sustain at initial level, while an RR setting of 
produces a slow decay. 
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2, The EDIT and 
COMPARE Modes 



To BCl-uallv program Ot fid It a VO-lce, you need to anter the EDIT mode This is don* 
.v | ■ . ii ma EDnvCOMPARE button. 



F-11 II ALO- & 
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When trie EDIT made ll activated, Ihe LCD will indicate 1 he operator ON/OFF itetui 
(the group Ol four 1 S or Qsh the cu rra ntly sa lected voice par* meter. end trie c urrently 
■elected operator. The latter in the aeries applies or*ly io parameter! Ihltdfll Willi 
individual operators. You will note r also, a capital letter J E" at the left side oMhe 
LCD. I hia indicates that you are in Eha EDIT modi, but (Mt the voice hit nol yel 
been altered, i.e., rt is an unedited voice. The last vo»ce selected in the PLAY mode 
will be salacied for editing. Ttia individual voice parameters are then lelected by 
pressing ihe corresponding vofcb buttons— all adit parameters are printed in purple 
aLuva tha voice buttons. The telucLed parameter It then progrflmmed using tha 
DATA ENTRY slider or -1/+1 buttons. Tha individual parameters will be described 
in detail below. 

Once the EDIT moda has been called and a parameter change has. tsaen maria, a 
small letter 'e" will appear at the laft side ol the LCD, indicating that edhing ia in 
prog/ess. You can play the DXIOO kiy« and listen to how pflrfl mater changes are 
a flee ling the voice ea you edit. In many cattt. you will ha adiimg an e*i9ting voice 
and will want 10 compare the sound ol the edited votce with the original voice. 
Thlt It done aimply by preiting ihe EDIT/ COM PA RE bullcn again. Tha small letter 
u e u at Ihe latt side of the LCD will change to i ~C r ' indicating thai the COMPARE 
mode hflt bean aclivmed, and that the voice you will now hear is the original voice 
before editing (the parameters displayed on the LCD will also revert to those of 
1he original voice). You can than raUirn to the voice being edited by pressing the 
EDIT/CGMPARE button again. This can be repeatedas many rimes as- needed during 
the editing prccese. The OOMFAflt moda can ba entered from the EDIT or 
FUNCTION modes after at least one date change has been made to the ordinal 
voice. 

The EDIT/COMPARE mode can be exited by entering Ihe FUNCTION mode, or 
by pressing INTERNAL PLAY and selecting another voice. Please note that if you 
exit ihe EDIT COMPARE mode and than select a new voice, ANY DATA YOU 
HAVE EDITED WILL BE E RASED I M This is hecause all editing is performed in a 
special edil buffer memory which is the game memory that a votca is placed When 
Its button is pressed Nota that the prettnee of a small letter "p" at ihe left aide 
ol the LCD means thet ihe edited voice has not been stored and will be erased il 
you select ■ new voice. To aave edited data, you mutt ute Ihe STORE 1 unction to 
save the new delfl in one of the DX1 OQ's 24 INTERNAL voice memories. The STORE 
Function will be discussed m Ihm chapter IF you do make a mialafce and lote the 
edited data, ihe DX100 has been provided with a special lemporary bufler memory 
Irom whkh tha loit data can bt recalled (assuming onlv crie error hea bean made) 
using Uhe RECALL EDIT function. The RECALL EDIT function was discussed in 
CMAFTKK ///■" THE FUNCTION MODE, under aeetlwi 5- Memory Management 
Functions. 



3. The Voice 
Parameters 



The following is a brief description of each available voice parameter, how it is 
programmed, and its effect. These parameters are selected by pressing the appro- 
priately labelled (purple labels indicate voice parameters) button while the DX100 
is in the EDIT mode. 



PITCH B MODE: OPERATOR SELECT 

OPERATOR 



MODE SET 



This switch (located immediately above the -1 DATA ENTRY button) selects the 
operator to be worked on. Only one operator can be selected at a time. Only the 
parameters for the selected operator will be displayed in the LCD panel. 

In the EDIT mode, the currently selected operator number is displayed on the right 
side of the LCD (for example, "OP3"). This only applies to parameters which can 
be programmed for each individual operator. However, when parameters that affect 
all operators simultaneously are being edited (the LFO WAVE, SPEED and DELAY 
parameters, for example), the current operator display will disappear from the LCD 
and individual operators cannot be selected. 

BANK A-D: OPERATORtAMS "ON-OFF" 

OPERATOR/AMSON-OFF OPERAJORMMS ON-OFF 

1 2 3 : 



[jj^jwj l!_!^Uii l |i bank c II I i^k oi l 
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101 - 124 201 - 224 
PRESET SEARCH 



301 ^ 324 401 ~ 424 
PRESET SEARCH 



lndiv.dually turns operators 1 through 4 ON or OFF. In many cases, a voice will 
not require all operators in an algorithm. Operators that are not needed should 
be turned OFF while editing. Also, during the voice creation process, it is a good 
idea to start with all the operators OFF and then turn them ON one at a time as 
you program and add them to the algorithm. The four digits immediately preceding 
the algorithm number on the LCD display represent the four operators, 1 through 
4, in order from left to right. When an operator is ON, a "1 " appears in the corre- 
sponding position, and when an operator is OFF, a "0" appears in the corresponding 
position. Each press of the BANK A through D buttons alternately turns the cor- 
responding operator ON and OFF. 

When the AMPLITUDE MODULATION SENSITIVITY parameter is selected (10) 
these buttons are used to determine to which operators the sensitivity setting will 
apply. 

When the EG COPY function is in use (see page 37), these buttons are used to 
select the operator to which the data from the currently selected operator will be 
copied. 

1: ALGORITHM 

ALGORITHM 

Permits selection of any of the 8 available algorithms. The desired algorithm number 
is selected by using either the DATA ENTRY slider, -1 / + l buttons, or the parameter 
button. 

ellll ALG^~6~ H 
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2; FEEDBACK 



Feedback can be applied to one operator m each algorithm. Pressing this button 

permits setting Ihe amounl (level) ol feedback which will be applied. 

The feedback level range is from to 7. Ai 0, feedback i& OFF, and at 7, maximum 

Ihe feedback at maximum. 

Date is entered wiih the DATA ENTRY slider or bultons- 



,1111 FBL*4 



1 

HUM 



me tFO 

"LFO" stands lor Low Frequency OsdlifllGf. Thla oscillator li uaad to apply mod- 
ulation effects auch aa Iremalo or vibrato to Ihe DX100 VOlcas. By setting tha LFO 
WAVE, SPEED, and SYNC parameters, you deierrmne the eflec-r, that will be applied 
to the currency selected voice whan the Modulalion Wheel or Rfoalh Co nl roller 
is operated. Thfl atfecl can a 1*0 be applied Without using the Wheal or Braath 
Controller by adjusting Ihe AMD and FMD parameters The LFO pariimalers work 
togeiner whh the MODULATION SENSITIVITY (9 and 10) parameters, end theaa 
mutt be let careluily io aehltvi the dulred effect. 

ft LFO WA VE 

LFO 



This lals you telSClthfl tow frequency OicWllOf wevelorm. The avallabre wavalarms 
are SAW UP (a nsina sawlOOth wa^form). SQUARE, TRIANGLE, and S/HOLD 
(sample end hold} Whan uud in conjunction with the LFO SPEED, DELAY, LFO 
PMD, and LFO AMD. a vasl range of phew shifting and flanging -type affects can 
be- obtained. Depending upon Ihe depth of your indivKJuul saltings 1uf any particular 
voice, these effeels could range from subtle. sympathahc col oral ioo of a "piano" 
voice. Of en extremely broad low -frequency sweep for a "pipe Or^an". 



AAAAAA J^TUHL A/WA 



lbwIemHIi DquB.ru Lilunutt 

Theaa wavelorms are selected using the DATA ENTRY slider or buttons 



aim LIMnav up 


r«"nii lvmhh 




1*1111 LV-trlmsl 


ifllltl LV-S/Holtt | 


4 LFO SPEED 
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T'iih seta the speed of 1he low frequency oscillator, Tn.e data range is from to 
89. corresponds to the slowest LFO speed (Q-ODQB Hi), and 99 corresponds to 
Ihelaalaal LFQ spaed (55 Hj). 



• 
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5: LFO DELAY 

' J. 

The DELAY button it used 1c se1 a delay Ircm to approximately 10 7 seconds 
before The LFO modulation alfect beo>a alter i Key l| playact . This it uneM Tor 
Simulating bress instruments human voice, etq., in which a vibrato effect Grows 
gradually after i nolo is played- 

Th# date range is Incm to 99. A? lh*/e il no delay. At fl Setting OP 99. the da If V 

will be approximately 10.7 secants: the effect slowly increases over e period ol 
107 eeconde. WHh ranger delay selling*, lhe modulation effect grows gradually 
for a remarkably natural Sound. 



LFu-30 



&LFQPMD 



This parameter seta iha depth of pitch variation produced by the LFO modulation 
for ell opemtur*. Thia runcllon It independent Jrom cho pitch modulation produced 
by the Modulation Wheal and Breath Controller, and ia always ON Ofice it ps se1. 

The data range is from to 99. At G r trie pitch modulation is. OFF At a setting 
<*( 913, the LFO n set for the grsaltiflt pilch venation, depending on the PITCH 
MODULATION SENSITIVITY saiung, described balow (9>. When the PITCH 
MODULATION SENSITIVITY parameiOMaaet tome* mum (7). the maximum pitch 
variation (PM DEPTH = 99) will be ±G0Q cents. 

Even if this parameter is aat to 0, plich modulation can still be applied by the 
Modulation Wheel or Breath Controller. 

7: LFO AMD 



n , 

ThiB parameter aeia the depth of amplitude variation (tremolo or wow ) produced 
by lhe LFO modulation lot all operatora. This function is independent Irom the 
amplitude modulatton produced oy the Modulatron Wheer or Breath Control ler. 
end IB always ON once it is set. 

The date ranfle ia from to 99, At H Eha empliiude modulation is OFF, and at a 
setting of 3B, ihe tFO ia sat for the greatest amplitude variation, depending on the 
AMPLITUDE MODULATION SENSITIVITY aetEmg (10). Whtll the AMPLJTUDi 
MODULATION SENSITIVITY parameter is set to maximum (3). the maximum 
amplitude venation (AM DEPTH « 89) will be 96 dB peak tQ-tWrfk 

Even ii this parameter la eat to O, empNtude modulation can ami be applied by the 
Modulation Wheel and Breath Compiler. 

allil AHD-J5 I 



$t LFO SYNC 

h-iHC 



The beginning ol the LFO cycla « normally synchronized with key ^ on tlmmg. This 
parameter Ibis you tu*n thig synchronization ON Of OFF. All operators are alfected 
aimultanisOoily, 

Whan llua parameter is OH, the LFO cycle Wl11 always Lwi^ifl from the peak of * 
poaitive hall -cycle (9Q degrees phase angle) whan a key 'K played- Thia produce* 
j clear, consistent attack on all no-tea. 

When the LFO KEY SYNC it OFF, the LFO cycla starts from a random point whan 
a Hfly it played- This is en ideal soMlng when the LFO w boing UBed la create na- 
ture I -sounding chorus or phasing effects. 

9; PITCH MODULATION SENSITIVITY 



This parameter sals the sensitivity of all operator to the pitch modulation applied 
bv the LFO PVIO paramaler (above), or by the Modulation Wheel Of Breath 
Controller. 

The data range is ftirrl to 7. At O, no pitch modulation can be applied, end at 
7 # the masimum pitch modulation carl be achieved. Whan Eha LFO PWD (above) 
la let at 99. a Baiting of 7 produces a ± S00 cents pitch variation . 



ellll PHS^ 



10; AMPLITUDE MOGUL* TON SENSITIVITY 

:jw.iv 
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This sets the operator's sensitivity to LFO effects applied by the LFO PMO or AMD 
functions, or by the Modulation Wheal or Breath Central lw. 

Applying the LFO modulation lo a carrier Operator will result in tremolo, and applying 
it lo a modulator operator will result in a periodic variation in timbre {similar to 
wah effeda). 






The date range is from to 3. At 0, the amplitude modulation senamvity is OFF 
and no- LFO effacls can be applied to the selected operators, A setting of 3 will 
produce the maximum sensitivity and iherelore wilL give the maximum eflatt depth. 

The operators to which the modulation sensitivity is (0 0e applied are selected by 
utmg the BANK A through BANK buttons. The lour digits 1 or Q-et the right 
side ol the LCD correspond to operators 1 through 4. When an operator is turned 
ON (i.e, abla to receive amplitude modulation^ tha corresponding digit will be a 
"1," When QFF, the corresponding digit will be a '0." The operator* era turned 
ON or OFF alternately each time the corresponding OFERATOR/AMS ON -OFF 
button is pressed. 

AHS-3 000 ; 
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11: EG BIASSENSITIVITY 



EG BIAS 

^3 



This sets the operator's sensitivity to the EG BIAS effects applied by the Breath 
Controller. EG bias changes the overall output level from the operator. The harder 
you blow into the Breath Controller, the higher the maximum envelope level. When 
EG BIAS is applied to a carrier operator by the Breath Controller, the result is volume 
(expression) control. When applied a modulator, the result is brilliance control. 
The data range is from to 7. At 0, the EG BIAS sensitivity is OFF and no EG BIAS 
effects can be applied to the selected operators. A setting of 7 produces the maximum 
sensitivity and therefore the maximum effect depth. 



ellll EBS= 7 0P3 



12: KEY VELOCITY 

KEY VELOCITY 



MZH 



While the DX100 has no key velocity sensitivity of its own, its voice generators 
will accept key velocity data from other MIDI equipment (like a MIDI controller 
keyboard, for example). This function determines the sensitivity of each operator 
to keyboard velocity sensitivity data sent from external MIDI equipment to the 
DX100 MIDI IN terminal (key velocity sensitivity = the harder you play a key, the 
louder the note. Timbre variations are produced when key velocity sensitivity is 
applied to a modulator). 

The data range is from to 7. At 0, key velocity sensitivity for the selected operator 
is OFF. A setting of 7 will produce the highest sensitivity, and therefore the greatest 
effect. If the KEY VELOCITY is set to a value other than 0, the volume heard when 
DX100 keys are played will decrease. 

13: FREQUENCY RATIO 



FHEQ RATIO 
POLY/MONO 



These parameters determine the actual frequency of each operator. For operators 
which function as carriers, this determines the actual pitch of the sound produced. 
For operators functioning as modulators, this determines the harmonic spectrum 
of the sound produced. 
Each operator can be set to any of the following 64 different frequency ratios: 

DX100 OPERATOR FREQUENCY RATIOS 
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4.00 


4.24 
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5.00 
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6.00 
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6.92 


7.00 


7.07 
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10.00 


10.38 


10.99 


11.00 
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12.56 
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14.00 


14.10 
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15.00 
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17.27 
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18.84 
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20.76 
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21.98 
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24.22 


25.95 
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Thesa Frequency 'fiOOS hava bean carefully choaen e& (he melt uaelul for voice 
programming. A ratio of 1.00 sets 1he selected operator lo standard pi(ch-a pilch 
of 440 Hz will b* produced when ihe A3 (A above middle C) key is playad A ratio 
Of 0.50 will produce a pitch on* octave lower, and a ratio o1 2 00 will produce a 
pitch one octave higher than Slflndflfd pitch, and bo on. Thtf fractional ratios (1 .73, 
for example) product axlremaly eomptax waveforms whan combined with operators 
aat to othfir raucs. permitting tha Creation of an unhmilfrd variety of sound eHtiCH 
Including axlf+mtly realistic bells, bk plosions, ale. Even ratio! ere useful for creednn 
musical instrument sounds. It is possible to ueb a modulator get lo a fraction I *ano 
Hi e low cspaoralor IomoI with nv»M ratio operator* to add bile la a sUino. sound end 
many Qiher effects. 

The standard OKI 00 keyboard pitch J4 E r ; trwrtffflre, in terms of fc-Oiaga: 60 = 
10', 1.00 =" B' r and 2,00 - 4', 



U: DETUNE 



U ll,»ll 



ThiH parameter lata you slifiMly deluna Individual OpB'etore. making it possible lo 
Cfeaie richer, fuller voice elfacls. If CETUHE is applied 10 carriers, tha result Is a 
thick, multl- instrument elfeci- Applied lo modulaEOra, th* result »h a a light periodic 
venation in timbre similar 10 a phase shift effect. 

The date range i& from -3 to +3, for a maximum deiuning range of +2.6 cents 
Al 0, no detune eftocE is produced. 



loll 11 Mt»-3 0P3 

K-m ENVELOPE QtNEflATQR. AF, P1A, D1L, D2H> R* 



Ah Ml. 



GL 



"B5T 



■Ml 



me ii DC3 li |? A hjb —i HE3I 

These buttons salSCl Ihe specific envelope ymieraioir parameters to ba worked on: 
ATTACK HATE, DECAY 1 BATE, DECAY I LEVEL DECAY 2 RATE, and RELEASE 
RATE. 



The data range for lha AR. D1 ft, and D2R parameters is lo 31 r WMh 31 beinej |he 
fastest rale (inslantanieous) and IhesLowaal (i.e. no change). The HR parameter 
has a data range ol 1o 15, with 1 & being the leslestrelee&e and boinu the slowest. 

The (allowing EG curve shows the raleiionship between ihe RATE and LEVEL 
pinmttira. 



B£SIC EG CURVE 
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Tne following EG fiuivBft 8 how lha parameters for soma common Inslrumenis. 



L D1K- a 



■mi :■.■ 



RR -s 




AH -3i 




Rft- ID 



K.EV Ol^ 



Kpk an 



K*vcM 



BRASS EC CURVE 



ARE- 13 



:■! 1m 



Q2n - 1 



JO. OPERATOR OUT LEVEL 

rjgr i|-i|-L 




kh - g 



« i"V cm 



Thli parameter in usad for salting tire dulpm level of ihe selected Operator. The 
data range pb from Id 99. At 0, (fit operate* ir OFF, At 99. 1he wlfrciad operelor 
ib. Bet for iha maaimum ouipui level. 

Va ry ing (He output leva) ol a n operator lurtclloni ng as. a Mirtu wi II raaolt i n 1 Change 
of Ins overfill level of lh« nourid conlnfruttfcl id the woice by thai operator. Varying 
Lhu output leva! of an operator function ins a* a modulate re&ulis in a change of 
the harmonic ipectnuro pf&dLcsri bv tha earner, l hereby changing the trmfcFt ol Iha 
sound. 

Dais i* entered using the DATA ENTRY tlldir Or button* 



• l.m OUT-SB DP|_j 



21: RATE SCALING 



tt3 

TM ?«»««, niak.a ll pope.ble ta flrt d U B% shorten tha ovarajf envelop* Pengc* 
«"»» EG rat,) as the noies gel higher. This P, ptrticuleny y ao ful for „ mu |ai m|1 
the sound oUlrlngsfl- iMrumaw. f>uch a, a piano orguilar] in An, C h the en.elape 
Of The higher notes Is noliceaoly shorter than the lower noiea 



39 



The data range is from to 3. At 0, RATE SCALING is OFF, and at 3 the greatest 
variation in envelope length is produced. 



KEYBOARD RATE SCALING 

+ 164 



These values are added 
to AR, DIR, D2R ac- 
cording to the Rate 
Scaling setting. Only 1/2 
of these values are ad- 
ded to RR. 



C#-1 



22: LEVEL SCALING 

SCALING 



w — " 

This parameter produces a gradual decrease in note output level as the notes get 
higher. Many acoustic instruments exhibit a gradual decrease in level when playing 
higher notes. This function can be used to create a natural overall keyboard response 
for any particular voice. 

The data range is from to 99. At 0, no level scaling is applied. At 99, the deepest 
keyboard level scaling effect is produced, and the highest note on the keyboard 
may be almost inaudible. Set this parameter for the most natural overall balance 
for each voice. 

23: TRANSPOSE 

TRANSPOSE 

This function is used to transpose the pitch of the entire DX100 keyboard up or 
down two octaves in semitone steps. 

The data range is from C1 to C5 (C3 is middle C, C2 is one octave lower than 
middle C, C4 is one octave higher than middle C, etc.). Immediately after this 
function is called, the desired new key can be selected by simply pressing any note 
on the keyboard between C1 and C5 (within a plus or minus two-octave range 
of middle C). The keyboard's C3 key then assumes the pitch of the key played, 
and all other keys are adjusted automatically. Pressing any key higher than C5 
on the keyboard (which is not possible on the DX100, but might be possible on 
an external MIDI keyboard) will result in a transposition to C5. This method of 
data entry can only be used immediately after the TRANSPOSE function is called. 
Further alterations may be made using the DATA ENTRY control or -1 ( + *\ switches. 

EG COPY 

EG COPY 



ft 



EG COPY allows you to copy ENVELOPE GENERATOR (AR, D1R, D1 L, D2R, 
RR) and Keyboard Scaling (RATE, LEVEL) parameters from one operator to another 
operator. 

While in the EDIT mode, select a source operator with the OPERATOR SELECT 
button at the far left of the DX1 00 panel. Next, press the EG COPY function button 
(this is the same as the STORE button). The LCD will respond with "EG Copy 
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4. Storing Voice Data 






i 



OP1 -*OF?" You may than sslacta da&ti nation operator wi|h the OPERATOR/ AM 5 
ON OFF buttons, While holding, dawn the EG COPY button, select a destination, 
flalease. and repeal for any olhar operator destmalion you wish to copy to. 



c#£PxroR 

SELECT I ■ ■ • 

■ nyii EDI 

F*i topi- 



,-iiai:v. .-.»■.:> ..M 



Copy 0P1 -> np^ I |K nil 



"0 




n.- 



=fi .".■■■■■ 




After ypu hs^e ceaied or edited o voice and have decided ihat yo-u went 10 savu 
it for future use, you should STORE the new voir.* data in one h if ihn 2A INTERN AL 
memories by going the STOftt luncilon. You should do (his BEFORE you press 

nny nr ihn ton:n 1 1 u1 1 s sirVr In.ivinfi the EDIT u* FUNCTION moriee, or you will 

lose Ihe naw ^oice data you Had in the adit buffer For this reason, h ir a flood 
idea la have a Free memory locution ready belaro you bag in editing, 

II vou ara odmng and ItOhnfl 1 voice to INTERNAL memory 1hat whh uiiylnilly 
selected Iram PRESET memory, you can still recall lhe original PRESET memory 
voice Bl any time (PRESET memory will nevar cnnripi). 



NOTE: 

1 4 the INTERNAL memory contains your owrt original voices, make sure th&| 
arrv voices you warn io keep have bean saved le cassette tape, so that thay 
cm be recalled laler. 



To STORE a newly edited voice, JirsE exll the EDIT mode by preMing trie PLAY 
mode button. Then, hold down the STORE butlon (|hi^ is the same as (he EG COPY 
button} and press 1he voice ButlOrt 10 which you want Io save the edited VQice 
data. The MEMORY PROTECT function moat be OFF balore attempting le Use the 

STORE lunction. 



Hei Store * 1 







PI Mono Sax 



N 



5. Two Approaches to 

Creating Your Own 

Voices 



There are two basic approaches that you can take when programming voices on 
the DX100. First, you can run through ail the existing voices, choose one that is 
close to the sound you wish to create, and then edit that voice to create your own. 
Second, you can "initialize" the voice edit buffer (see CHAPTER III: 5. MEMORY 
MANAGEMENT, 7. The Initialize Voice Function), setting all parameters to their 
initial values, and begin programming your voice from scratch. 

The first method, editing an existing voice, is generally a much more efficient ap- 
proach. If, however, you are looking for a unique voice that is totally unlike any 
of the available presets, it is probably best to initialize and start from scratch. 
If you choose to program a voice from scratch, you'll need to have a clear memory 
location (or one containing a voice that you either don't want or have already backed 
up on cassette tape) so that when you've completed programming the voice, you 
can save it. Since all editing is done in the separate voice edit buffer, nothing is 
erased while you are actually programming the voice. But when you save the new 
voice, whatever was in that memory location will be erased and replaced by the 
new data. 



Ir 
e; 
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CHAPTER V: VOICE PROGRAMMING EXAMPLE 



[mi i.Dtion v»'N go thr Q w fl h ihe & ta pa in crating a tolrly percus^e eiacifie pian* voice from scraith. Thissimpla 
Sample should help- you undsraland the prag.remminfl piocBB-g 



srep 1: 






STEP 2: 



truer the FUNCTION made (press tha FUNCTION JjuttOFi> and select m MEMORY 
PROTECT function. Turn tha MEMORY PROTECT OFF- 



ffiOTter 



SBteci Ihe INIT VOIC£ luncflionind pre** iha Yljg buEIOn Iwice. Thi & initiates (he 
vorce and BulomaiicBJly e , 1tBrE th , E&rr mocf4 Sa | ac| lh# ALG0R(THM H|M| 
parameter. 

# [f InTt~Vo l^? | i+ ffTr— ■ 

Oh 



I HPT 

■rf>M 



F Ar* you sure? | 4 ^31 

r 3 ^ !«iin alc = i | 

M VW play a note now, you will heer ,i Ring wave. 

Sel9ctln# the Algorithm 

in rhia voice there ara- iwo dittlnct iound components: (he main piano decay sound 
and « percotftive Btt«cl( "pir>p. T Far |hu purptnfc we'll una algorithm B whhch hat 
[WO separate vertical "alacks* Of Iwa ope-xeiflrs each. 

The ALGORITHM parameter is already selected, So choose algorithm 5 by u&ma 
Iht DATA E N T R V controls 



STEPS: 



i 



S 



T 



Til 

E 






WA ErtlFh 



Turn Op orders 3 s/id 4 OFF 

We'll BtrpM by prop ram mmg too mjiin EJiafiO Boond Uling ihe laii operator aiack in 
algorithm & operators I and 2 Turn operators 3 and 4 OFF uain 3 the corregpondino 
OPEAATQR/AMS ON -OFF butlooa. 



yfarn^Miyi^ 



*+ kn oo ^o»< 



t t 

Since the vslc-ft has been initialized, ihe output level of operalor I wpII db set al 
&Q and operator 2 at C, 3& at the momem we can only hear the sound horn operator 



!■■ 





STEP 4; 



STEPS: 



STEP 6: 



STEP 7. 







STEP 8; 



Set th* QP1 (carrier) EG 

Sslecl 1 he E NV E LOP E G EN I R AT R AR pn romed*. md lelect operator t by preSH-inp, 
the OPERATOR SELECT burton. 







**! 100 AR- 



We wartl an inatfanlaneous attack, SO thai AR should be 64E at 3! , Select Ihe D1 R 
parameter and set il to 10 lor a restively slaw i nil ml d*£By. 

Stlld ihfl D1 L parameter and HttolQ 
Select ihe D2R parantBlSf and sei to $. 
Sited tha RR parameter and m to a 

Mow Cliv I npta and liaten to the volume envBlope we've created. This i& ihe basic 
shape of ihe Btecific piano voice- 
Copy DPI (carrier) EQ Parameters to OPS (modulator) 

hln Id down Ihe EG COPY button and tves* 1he OPERATOR/AMS ON OFF 2 button 



UftlWUHW^ 0« t^F 






EEJ + 3 JEJ3 "4 I HO Copy 0H-» 0P2j 

Tha EG parameter! yoo jufrt set tor operalor 1 have now been copied 10 oparalor 
2. You cart check 1hi& by SSiecuno. opBrator 2 (press OPERATOR SELECT) and 
look-n-g ei the EG parameter* (AR- Rft). 

Ser Me OP1 ajid OP2 Output Laval* 

In this ttep we'H create tha basic timbre ol our piano voice. 

FirM, select QP1, salad the OPERATOR OUTPUT LEVEL parameier and set it 10 

99 



|oll00 0UT=99 0P1 

NaaL tiled 0P2 and sol ns oulput level IP 66, 



ellDO QU T=e& OPE \ 



Play a kay and note that we no Icnfijlt have a flimpta line Wive. By incrafiimfl the 
output level of OP2 wb ara modulating tha carrier. OP1, thereby treating a mora 
camp lax wavlfofm. In Ihis case lhtt frequency nit ion of QP1 and 0P2 lie left nl 
iheir initialized values of \ .00, since thin i* the bisic timbre we want Cor this voice. 

Turn OFF OPt and QP2, Turn ON OP3 and 0P4 

Now thai we'^e created tha bam lor our piano voice, turn OP1 and OP2 OFF i& 
that we can concentrate on treating tha attack sound uaing the remaining operator 
alack (OP3 and QP4). Turn 0P3 and OP*. ON. 



eoon 0MT*Q OP 3 



Set the OP3 (carrier) EG 

Belore we actually Bet Ihe OP3 EG pararrtfters, select OPS usmo the OPERATOR 

SELECT button, call the OPERATOR OUTPUT LEVEL parameter and sat il to 99- 

Now en tar thn following f G parameter!: 

AR -31 

D1R =» 13 
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STEP 9; 



STEP 10: 



STEP 11; 



STEP 12: 



STEP 13: 



STEP 14: 



OIL -0 

D2R = 

HH ^ 10 



Copy lha 0P3 (carrier) EG Parameters to OW (modulator) 

Hold down the E G C PY button a nd press the OP E RAT Q R/AMSQN-0FF4 button , 



Raise the OP4 (modulator) Output Uvot 

Select OP4, select till OPERATOR OUTPUT LEVEL paramalef and til It 10 71. 



■ 



|u0011 OUT'?! 0P4 

Sef Nis QP4 Frequency Ratio 

To get 9 metallic attack "ping." we'll HE the OF4 output level frequence ratio to 
fM With QP4 seleciarj, press tha OSCILLATOR FREQ RATIO button and set to 
7.00 



4 



E 



c 



I ., J ^ .aPPl] h7,QQ 



Play a nott md limn id trie attack lound. 

Comfi^e all of the Operators and Satan en me Lovols 

Turn OP1 and" OP2 back on bo- that we can here ihe combined sound of the two 
cparator stacks Play Jl note AE this- point lha muck lound ift fir too laud, to we'll 
reduce lha output level of 0P3 to achieve a better balance. 
Select OP3, press. 1he OPERATOR OUTPUT LtVLL l,.,in,ii. ur *cl &ut to 70. 



UJ_1 DUT-70 0P3 



Play ^ note— &u/ piano voice i& improving. 

SeJ tha Faadbaok Level 

Wa can enhance Ihe eEtack. sound of the voice by adding pua-t a louch of "bite" 
by using laedback. Select 111* FEEDBACK parameter end SCE It to 6. 



ltll FBL-5 



ZJ 



Sal tha Keyboard Lava! Seating 

PLny a luw noioB or chord* acroii the ranrja of 1ht keyboard. Ai thla pom( tha 
upper-range notes era a little to loud and tinny for prober overalF keyboard balance. 
Select the KEYBOARD LEVEL SCALING PARAMETER, ittlcl OP1, and set ll to 
20. Ne^E. select OP2 and set it t& 30. 

■1111 LS=30 



Try the amine keyboard range again— muc-h betler overall balance, 
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===^== Add Amplitude Modulation to 092 

STEP 15: As a final enhancement to our voice, let's add just a touch of amplitude modulation 

to QP2— the main piano sound modulator. This will create a subtle chorus effect. 

Select the LFO WAVE parameter, set it to triangle. 

Select the LFO SPEED parameter, set it to 28. 

Select the AMD (Amplitude Modulation Depth) parameter, set it to 52. 

Select the MODULATION SENSITIVITY, AMPLITUDE parameter, set it to 1 for 

OP2 only (press the OPERATOR/AMS ON-OFF button). S< 

Now try the voice. That's it! Name the new voice, if you like, by entering the si 

FUNCTION mode and using the VOICE NAME function. The only step that remains 
is to store our new voice in an INTERNAL memory location. 

====^^= Store the Completed Voice in INTERNAL Memory 

STEP 16: Press the INTERNAL button, then BEFORE DOING ANYTHING ELSE: hold down 

the STORE button and press the voice selector where you wish to store the new 
voice. 



In 



As a final precaution, go back to the FUNCTION mode and turn the MEMORY 
PROTECT ON. 



f 



P 
D 
VI 

S 



P 
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GENERAL SPECIFICATIONS 



\) 



Keyboard 49 keys, (Mini keyboard) 

Sound Source FM Tone Generator (4 operators, 8 algorithms) 

Simultaneous Note Output 8 notes, reverse priority 

Internal Memory 24-voice INTERNAL RAM (alterable) 

192-voice ROM (reading only) 
96-voice number bank (alterable) 

EHects PITCH BEND, MODULATION, PORTAMENTO, SUSTAIN, KEY VELOCITY (re- 
ception only) 

Contro18 PITCH BEND WHEEL, MODULATION WHEEL, VOLUME, LCD CONTRAST 

External Control Terminals BREATH CONTROL, FOOT SWITCH 

Connecting Terminals OUTPUT (rated output level -20dB/output impedance 10kG or less), PHONES 

(rated output level -16dB/output impedance 47Q or less), FOOT SWITCH 
(PORTAMENTO ON-OFF/SUSTAIN ON-OFF), MIDI IN, MIDI OUT, MIDI THRU, 
CASSETTE (transmission speed 1,200 baud), BREATH CONTROL, DC IN 

Power Supply C-size batteries x 6 (Battery life: Approx. 10 hours) 

Dimensions (W x H x D) 628(W) x 75(H) x 21 8(D)mm (24.7" x 2.9" x 8.6") 

?!jW»lght 2.7kg (5.9lbs) 

Standard Accessories SUM-2 batteries x 6, Cassette Cable, Explanation Cassette Tape 

Optional Accessories FC4/FC5 Foot Switches, BC-1 Breath Controller, PA-1210 AC Adapter 

*Odb-0.775Vr.m.s. 

* Specifications and appearance are subject to change without notice 
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MIDI DATA FORMAT 



7. Transmission 
Conditions 



$FE 



ACTIVE SENSING 

NOTE ON /OFF 

SUSTAIN SWITCH 

PITCH BENDER 
MONO MODE 
POLY MODE 

MODULATION WHEEL $Bn, $01 
BREATH CONTROLLER $Bn, $02 
DATA ENTRY SLIDER $Bn, $06 



VOLUME(DATA ENTRY $Bn, $07 
SLIDER : PLAY MODE) 

PORTAMENTO SWITCH $Bn, $41 




> 



•-MIDI 0U1 



PROGRAM CHANGE $Cn o SYS INFO 

OFF 



PARAMETER CHANGE $F0, $43, $1n, $12 — , 



VOICE BULK 



32 VOICE BULK 



$F0, $43, $0n. $03- 



$F0, $43, $0n, $04 — ' 




SYS INFO 
OFF 



P 
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2. Transmission Data 



All MIDI data is transmitted when the MIDI ON/OFF function is ON. The MIDI 
transmission channel is determined by the setting of the MIDI CHANNEL function. 

2-1. Channel Information 

2-1-1 Channel Voice Message 
(1) Key On/Off 



I 



Status 


1001nnnn(9n) 


n=channel no. 


Note. no. 


Okkkkkkk 


k=36("C1) ~ 8 


Velocity 


01000000(40) 


Key on 




01000000(00) 


Key off 



(2) Control Change 

Status 
Control no. 
Control code 



1011nnnn(Bn) n=channel no. 

Occccccc 

Ovvvvvvv 



a) Transmitted whether MIDI CHANNEL INFO is ON or OFF 



Control no. 
C=64: Sustain sw. 
C=126: MONO mode 
C=127: POLY mode 



Control code. 
V=0: OFF, 127: ON 
V=1 
V=0 



b) Transmitted when MIDI CHANNEL INFO is ON 



Control No. 

C=1: Modulation Wheel 
C=2: Breath Control 
C=6: Data Entry slider 
C=7; Volume (data entry) 
C=65: Portamento sw. 
C-96: Data Entry +1 
C=97: Data Entry -1 



Control code 
V=0 ~ 127 
V=0 ~ 127 
V=0 ~ 127 
V=0 ~ 127 
V=0: OFF, 127: ON 
V=127 
V=127 



(3) Program Change 

Status 
Program no. 



1100nnnn(Cn) n=channel no. 
Oppppppp p=0 ~ 23: INTERNAL 

p=24~119: BANK 



This data is transmitted when a voice selector is pressed during the play mode, 
when MIDI CHANNEL INFO is ON and MIDI SYS INFO is OFF. 



(4) Pitch Bend 

Status 
Code (LSB) 
Code (MSB) 



1110nnnn(En) 

Ouuuuuuu 

Ovvvvvvv 



n = channel no. 



The transmitted data is as follows: 



MSB 

00000000 
01 000000 
01111111 



LSB 

00000000 
00000000 
01111110 



Lowest value 
Center value 
Highest value 
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2-2 System Information 

2-2-1 System Real-Time Message 

Active sensing 

Status 11111110(FE) 

Transmitted once approximately every 200 milliseconds 

2-2-2 System Exclusive Message 

Transmitted only when MIDI SYS INFO is ON 



(1) Parameter Change 

Status 

ID no. 

Substatus/ch. no. 

Parameter group no. 

Parameter no. 

Data 

EOX 



11110000(F0) 

01000011(43) 

0001nnnn(1n) 

00010010(12) 

Oppppppp 

Oddddddd 

11110111(F7) 



n=channel no. 



This data is transmitted when voice or function Parameters are changed in the EDIT 
or FUNCTION modes. The voice parameters transmitted are those given in voice 
parameter table 5-2, and the function parameters transmitted are shown in 
function parameter table 5-3. 



P 



(2) 1 Voice Bulk Data 

Status 
ID no. 

Substatus/ch. no. 
Format no. 
Byte count 
Byte count 
Data 



11110000(F0) 
01000011(43) 
0000nnnn(0n) 
0000001 1 (03) 
00000000(00) 
01 01 11 01 (5D) 
Oddddddd 

Oddddddd 
Oeeeeeee 

11110111(F7) 



n=channel no. 



93 bytes 



Checksum 
EOX 

The data for one voice is transmitted when a voice selector is pressed in the PLAY 
mode. Data in the voice edit buffer is transmitted when a format no. f=3 dump 
request is received. The transmitted data is shown in voice parameter table 5-2, 
The checksum is the lowest 7 bits of the two's complement sum of all data bytes 
(the same applies below). 

Functions not available on this unit are set as follows: 



PEG PRI=99, PR2 = 99, 

PL1=50, PL2=50, 

FOOT VOLUME RANGE = 99 



PR3=99 
PL3=50 



(3)32 Voice BULK Data 



Status 
ID no. 

Substatus/ch. no. 
Format no. 
Byte count 



nnoooo(FO) 

01000011(43) 
OOOOnnnn(On) 
00000100(04) 
00100000(20) 



n=channel no. 
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Byte count 


00000000(00) 




Data 


Oddddddd 
Oddddddd 


4096 bytes 


Checksum 


Oeeeeeee 




EOX 


11110111 (F7) 





The data of 32 voices, including the 24 voices in RAM memory,will be transmitted 
if the YES key is pressed in response to the "MIDI Transmit?" display which appears 
when the SYS INFO key is pressed twice in the FUNCTION mode. The data for 
all 32 voices will also be transmitted when a format no. f =4 dump request is received. 
The transmitted data is shown in voice data table 5-1. 55 bytes of 0's are added 
to the73 bytes in this table, so 1 28 bytes are transmitted for each voice. 4096 bytes 
are therefore transmitted for all 32 voices. Voices 25 through 32 are transmitted 
with initialized voice parameters. 



o 



I 



n 
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3. Reception 
Conditions 



MIDI 



-SFE 



ACTIVE SENSING 



OMNI ° FF 
-0--0- 

ON 




OFF 



_r-~~CHl 

CH on 
INFO 



$8n 


NOTE OFF 


> — $9n 


NOTE ON/OFF 


► — $Bn, $40 


SUSTAIN SWITCH 


— $En 


PITCH BENDER 


— $Bn, $01 


MODULATION WHEEL 


> — $Bn, $02 


BREATH CONTROL 


> — $Bn, $05 

i 


PORTAMENTO TIME 


» — $Bn, $07 


VOLUME 


> — $Bn, $41 


PORTAMENTO SWITCH 


' — $Cn 


PROGRAM CHANGE 




OFF 

O-o 

SYS on 
INFO 



$F0, $43, $1n, $08 PARAMETER CHANGE 

MEMORY (SWITCH REMOTE) 

PROTECT 

oON 

o-$F0, $43, $0n, $04 32 VOICE BULK 

OFF 



f 



~$F0. $43, $1n, $12 PARAMETER CHANGE 

-$F0, $43, $0n, $03 I VOICE BULK 

-$F0, $43, $2n, $03 I VOICE BULK DUMP REQUEST 

-$F0, $43, $2n, $04 32 VOICE BULK DUMP REQUEST 






-$Bn, $7B 
-$Bn, $7E 
-$Bn, $7F 



ALL NOTE OFF 
MONO MODE 
POLY MODE 
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4. Reception Data 



All MIDI data is received when the MIDI ON/OFF function is ON. When a specific 
MIDI receive channel has been selected using the MIDI CHANNEL function, and 
the OMNI mode is OFF, MIDI data will be received only on the specified channel. 
MIDI data will be received on all channels when the OMNI mode is ON. 

4-1. Channel Information 

4-1-1 Channel Voice Message 
(1 ) Key Off 



I 



Status 
Note no. 
Velocity 

(2) Key On/Off 

Status 
Note no. 
Velocity 



1000nnnn(8n) 

Okkkkkkk 

00000000(00) 



1001nnnn(9n) 

Okkkkkkk 

Ovvvvvvv 



I 



n=channel no. 
k=0(C-2)~127(G8) 



n=channel no. 
k=0(C-2)~127(G8) 
v=0: key off 
v=1 -127: key on 



The key on note level will vary according to the received velocity value (only when 
the KEY VELOCITY setting is greater than 0). The range of this instrument is C#-1 
to C7. If a higher or lower key number is received, it will be output within the range 
limits. For example, received C#7 through C8 data will be output as notes in the 
C#6 through C7 range. 



(3) Control Change 

Status 
Control no. 
Control code 



1011nnnn(Bn) 

Occccccc 

Ovvvvvvv 



n=channel no. 



a) Received whether MIDI CHANNEL INFO is ON or OFF 



Control no. 
C=64: Sustain sw. 



Control code. 
V=0~126: OFF, 127: ON 



b) Received when MIDI CHANNEL INFO is ON 



Control no. 

C=1: Modulation Wheel 

C^2: Breath Control 

C=5: Portamento time 

C=7: Volume 

C=65: Portamento sw. 



Control code 

V=0~127 

V=0~127 

V=0~127 

V=0~127 

V-0-63: OFF, 64-127: ON 



(4) Program Change 

Status 
Program no. 



1100nnnn(Cn) n^channel no. 
Oppppppp 



Received only in the PLAY mode when MIDI CHANNEL INFO is ON. Number 1 20 
through 127 will be processed as 119. 



(5) Pitch Bend 

Status 

Code(LSB) 

Code(MSB) 



1110nnnn 
Ouuuuuuu 
Ovvvvvvv 



n=channel no. 
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Functions only on MSB data: 

MSB 

00000000 Lowest value 

01 000000 Center value 

01111111 Highest value 

4-1-2 Channel Mode Message 



Status 



1011nnnn 
Occccccc 
Ovvvvvvv 



n=channel no. 



Received whether MIDI CHANNEL INFO is ON or OFF 



C=123 
C=126 
C=127 



V=0 
V=1 
V=0 



All notes OFF 
MONO mode ON 
POLY mode ON 



4-2 System Information 

4-2-1 System Real-Time Message 



Active sensing 
Status 



111 11110(FE) 



► 



within 300 milliseconds the MIDI receive buffer will be cleared and the currently 
output note will be turned OFF. 

4-2-2 System Exclusive Message 

(1 ) Parameter Change (switch remote) 

Status 11110000(F0) 

ID no. 01000011(43) 

Substatus/ch. no. 

Parameter group no. 

Switch no. 

Data 

EOX 



0001nnnn(1n) 
00001000(08) 
Ommmmmmm 
Oddddddd 
11110111 (F7) 



n=channel no. 



d=0: OFF, 1-127: ON 



All panel switches are controlled. The switch numbers are arranged as shown in 
the illustration below. Received only when MIDI SYS INFO is ON. 



b 




(2) Parameter Change 

The format is the same as the transmitted parameter change data. Received only 
when MIDI SYS INFO is ON. Permits changing voice and function parameters 
while the EDIT mode is active. It is also possible to change modes: PLAY, EDlT,etc. 
The parameter no. and data received are show in voice parameter table 5-2 and 
function parameter table 5-3. 
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(3) 1 Voice Bulk Data 

Received only when MIDI SYS INFO is ON. The format is the same as for the 
transmitted 1 voice bulk data. The 93 voice data bytes are read into the voice edit 
buffer, replacing the current voice data. The 93 received data bytes are shown in 
voice parameter table 5-2. 
CHORUS, FOOT VOLUME RANGE and PEG data are ignored. 

(4) 32 Voice Bulk Data 

Received only when MIDI SYS INFO is ON. The format is the same as for the 
transmitted 32 voice bulk data. This data can be received only when the MEMORY 
PROTECT function is OFF. The received voice data is stored in the 24 INTERNAL 
voice memory locations. Voices numbered 25 and higher will be ignored. The "MIDI 
RECEIVED"display appears to confirm complete reception of voice bulk data. 

(5) Dump Request 



Status 
ID no. 

Substatus/ch. no. 
Format no. 
EOX 



n=channel no. 
f=3, 4 



11110000(Fn) 
01000011(43) 
0010nnnn(2n) 
Offfffff 
1 1110111 (F7) 

Received only when MIDI SYS INFO is ON. When received the bulk data corre- 
sponding to the received format code will be dumped via MIDI OUT. 

f=3: 1 voice bulk data 
f=4: 32 voice bulk data 



I 
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5. System Exclusive 
Data 



5-7. VOICE DATA (VMEM format) 



Parameter no. 

P 





I 

2 
3 
4 

5 
6 



10 
S 
19 



20 

S 

29 
30 

S 
39 



40 
41 
42 
43 
44 
45 

46 
47 
48 



49 
50 
51 
52 
53 
54 
55 
56 
57 
\ 

66 
67 
68 
69 
70 
71 
72 



Parameter 



ATTACK RATE 

DECAY I RATE 

DECAY 2 RATE 

RELEASE RATE 

DECAY I LEVEL 

KEYBOARD SCALING LEVEL 

AMPLITUDE MODULATION ENABLE/EG BIAS 

SENSITIVITY/KEY VELOCITY 

OUTPUT LEVEL 

OSCILLATOR FREQUENCY 

KEYBOARD SCALING RATE/DETUNE 



OP 4 



SAME AS FOR OP4 



OP 2 

J 



SAME AS FOR OP4 



1 
OP 3 

J 



SAME AS FOR OP4 



1 
OP I 



► 



LFO SYNC/FEEDBACK LEVEL/ALGORITHM 

LFO SPEED 

LFO DELAY 

PITCH MODULATION DEPTH 

AMPLITUDE MODULATION DEPTH 

PITCH MODULATION SENSITIVITY/AMPLITUDE 

MODULATION SENSITIVITY/LFO WAVE 

TRANSPOSE 

PITCH BEND RANGE 

CHORUS SWITCH «/PLAY MODE/SUSTAIN FOOT SWITCH/ 

PORTAMENTO FOOT SWITCH/PORTAMENTO 

MODE 

PORTAMENTO TIME 

FOOT VOLUME RANGE * 

MODULATION WHEEL PITCH MODULATION RANGE 

MODULATION WHEEL AMPLITUDE MODULATION RANGE 

BREATH CONTROL PITCH MODULATION RANGE 

BREATH CONTROL AMPLITUDE MODULATION RANGE 

BREATH CONTROL PITCH BIAS RANGE 

BREATH CONTROL EG BIAS RANGE 

VOICE NAME I 

s 

VOICE NAME 10 
PITCH EG RATE I * 

2 * 

3 * 
LEVEL I * 

2 * 

3j 

* : not used 
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5-2. VOICE PARAMETERS (VCED format) 



parameter no. 

P 



2 
3 
4 
5 
6 
7 
8 
9 
10 



13 

» 

25 



26 
38 



39 

\ 
51 



52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
J 

86 
87 
88 
89 
90 
91 
92 



parameter 



ATTACK RATE 

DECAY I RATE 

DECAY 2 RATE 

RELEASE RATE 

DECAY I LEVEL 

KEYBOARD SCALING LEVEL 

KEYBOARD SCALING RATE 

EG BIAS SENSITIVITY 

AMPLITUDE MODULATION ENABLE 

KEY VELOCITY 

OUTPUT LEVEL 

OSCILLATOR FREOUENCY 

DETUNE 



OP4 



SAME AS FOR OP4 



OP2 



SAME AS FOR OP4 



OP3 



SAME AS FOR OP4 



OPI 



LCD Display 



AR 

DlR 

D2R 

RR 

DIL 

LS 

RS 

EBS 

KVS 
OUT 
F 
DET 



ALGORITHM 

FEEDBACK LEVEL 

LFO SPEED 

LFO DELAY 

PITCH MODULATION DEPTH 

AMPLITUDE MODULATION DEPTH 

LFO SYNC 

LFO WAVE 

PITCH MODULATION SENSITIVITY 

AMPLITUDE MODULATION SENSITIVITY 

TRANSPOSE 

PLAY MODE POLY/MONO 

PITCH BEND RANGE 

PORTAMENTO MODE 

PORTAMENTO TIME 

FOOT VOLUME RANGE 

SUSTAIN FOOT SWITCH 

PORTAMENT FOOT SWITCH 

CHORUS SWITCH 

MODULATION WHEEL PITCH MODULATION RANGE 

MODULATION WHEEL AMPLITUDE MODULATION RANGE 

BREATH CONTROL PITCH MODULATION RANGE 

BREATH CONTROL AMPLITUDE MODULATION RANGE 

BREATH CONTROL PITCH BIAS RANGE 

BREATH CONTROL EG BIAS RANGE 

VOICE NAME 1 

S 

VOICE NAME 10 

PITCH EG RATE I 

2 

3 

I 

2 
3 
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LEVEL 



ALG 

FBL 

LFS 

LFD 

PMD 

AMD 

SYNC 

LW 

PMS 

AMS 

MID. C 

Poly Mode 

P Bend Range 
Full T. Porta 
Porta Time 

Foot Sw 
Foot Sw 

MW Pitch 
MW Ampli 
BC Pitch 
BC Ampli 
BC P Bias 
BC E Bias 



I 



Data 



-3I 
-31 
-31 
-15 
- 15 
0~99 
0~3 
~ 7 
0, I 
0~7 
0-99 
0-63 
0-6 



Note 



Center 
= 3 



- 7 

- 7 

0-99 

0-99 

0-99 

0~99 

, I 

0-3 

- 7 

0-7 

0-48 

, I 

~I2 

, I 

0-99 

, I 
, I 

0-99 
0-99 
0-99 
0-99 
0-99 
-99 

32- I27 

(ASCII) 



E 
D 

I 
T 



Pair 






F 
U 
N 
C 
T 
I 

O 
N 



:not used 
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5-3. FUNCTION PARAMETERS 



Parameter no. 

P 



93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

I 10 

II I 

1 12 
I 13 
114 
1 15 
I 16 
117 
I 18 
119 
120 
121 
122 
123 
124 
125 
126 
127 



Parameter 



OPERATOR ENABLE/DISABLE 
OPERATOR SELECT 
EDIT MODE l=ON 
FUNCTION MODE I ^ON 
STORE MODE l=ON 



PLAY MODE l=ON 



MASTER TUNE (64=CENTER) 

MIDI SWITCH l=ON 

MIDI CH INFO 

OMNI 0-OFF l=ON 

MIDI TRANS CH 

MIDI RECV CH 

MIDI SYS INFO 

32 VOICE BULK DUMP 

RECALL EDIT 

INIT VOICE 

SAVE 

VERIFY 

LOAD 

LOAD SINGLE 



MEMORY PROTECT I -ON 

KEY SHIFT (24 = CENTER) 

PITCH BEND MODE I =ON 

KEY SHIFT 

COMPARE 

PITCH BEND MODE 

PRESET SEARCH No. 

BANK VOICE No. 

BANK VOICE DATA 



LCD Display 



E, e 

F, f 

Mem Store 



P-P 



M. Tune 
Midi : 
Ch.lnfo; 
Omni : 
Midi T Ch 
Midi R Ch 
Midi Sys.lnfo 
Midi Transmit ? 
Recall Edit ? 
Init Voice ? 
Save to Tape ? 
Verify Tape ? 
Load Tape ? 
Load Single? 



M. Protect 
Key Shift 
Bend Mode 
K 
C 



Data 



0, I 
0~3 
, I 
, I 

o , i 



, I 



~ 127 
, I 
, I 
, I 
0—15 
— 15 
, I 
I 

I 





o , I 
0, I 
0, I 
0, I 
~I27 



Note 



^ 
m 



■& 



P 



, I 
0-48 
, I 
, I 
, I 
- 2 
0-95 
0~95 
0~N9 

? Receive only 



!• 
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E Digital Programmable Algorithm Synthesizer 3 

Model DX100 MIDI Implementation Chart 

i _____ _. ____ _ ______ _ 


Date : 4/16, 1986 
Version : 1.0 


Function . . . 


X. 


Transmitted 


» 
i 




Recognized 


t Remarks 

X 


Basic 
Channel 


Default 
Changed 


J 


1-16 
1-16 




_L- 


1 
1 


- 16 

- 16 


: memorized 

* 

X _ _ 


Mode 


Default 

Messages 

Altered 


X 


~~" T' 

3 : 
POLY, M0N0(M=1>: 
XXXXXXXXXXXXXX : 

_ ____. L_ 


1, 2, 3, 4 
POLY, MONO<M= 

X 


x — — 

: memorized 
1): 

X _ 


Note 
Humber : 


True voice: 

_ — ___— X_ 


36 - 84 
XXXXXXXXXXXXXX 


1 




13 


- 127 

- 108 


x "- — — 
x 


Velocity 


Note ON 
Note OFF 


• 
— X- 


x 9nH , v= 
x 9nH , v= 


=64 

=0 


X 


o 

X 


v=l-127 


x _ _______ 

x 


After 
Touch 


Key's 
Ch's 


X 
X. 


X 
X 




X 
.X. 


X 

X 




__ x __ _______ 

• 


Pitch Bender 


X 


o 




■" 1 

-+- 


o 


0-12 semi 


— — X — ————.——— — ———_ 

:7 bit resolution 

— + 



Control 
Change 



1 
2 
5 
6 
7 



64 
65 

96 
97 



o 
o 

X 

o 
o 



o 
o 

o 
o 



XI 
XI 

XI 
XI 



o 
o 

o 

X 



XI : 

XI : 
XI : 



o 

o 

X 
X 



XI 

XI 
XI 



XI 



XI 



: Modulation wheel 

: Breath control 

: Portamento time 

:Data entry knob 

:Data entry knob 

:in play mode 

: Volume 

* 

: Sustain foot sw 

: Portamento f sw 

• 

:Data entry +1 

:Data entry -1 



Prog 


-+ 

: o 


- 


- 119 


X3 


-+ 

: o 


- 


127 


XI 


-X 

* 


Change : True # 


-I-— 


_x___ 


- 


119 




« 

— X 


System Exclusive 


X 

: o 
x 






X2 


~x~~~ 

: o 

-.X___ 






X2 


~x— — — ————————— 

: Voice parameters 

_x 


System : Song Pos 


X 

: x 








~x~~~* 

: x 








-+ — "- — — — — — — — ——— — —— — 


: Song Sel 


: x 








: x 








; 


Common : Tune 


: x 

_x — 








: x 

-X 








• 


System : Clock 


X 

: x 








X 

: x 








__ 

~x — ———— —— — — — — 


Real Time : Commands: x 

X 








: x 

-X 








-X 



Aux : Local ON/OFF : x 

:A11 Notes OFF: x 

Mes- :Active Sense : o 

sages : Reset : x 



x : 

o (123,126,127): 
o : 

x : 



Notes: All MIDI communications are enabled if MIDI switch is on. 
XI = transmit/receive if CH information switch is on. 
X2 = transmit/receive if system information switch is on, 
X3 = transmit if CH information switch is on and system 
information switch is off. 



Mode 1 : OMNI ON, POLY Mode 2 
Mode 3 : OMNI OFF, POLY Mode 4 



OMNI ON, MONO 
OMNI OFF, MONO 



I 



o 

X 



Yes 

No 



YAMAHA 



DATA NAME 



B@ VOICE/FUNCTION DATA 



DATE : 



NUMBER 



PROGRAMMER : 


















AME 






OP 




























4 








3 








2 








1 


ALGORITHM 


FEEDBACK 


WAVE 


SPEED 


DELAY 


PMD 


AMD 


SYNC 


PITCH 


AMPLITUDE 


EG BIAS 


KEY 
VELOCITY 




LFO 


MODULATION SENSITIVITY 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 





OP 


























4 


























3 
























2 
























1 


























FREQ RATIO 


DETUNE 


AR 


D1R 


D1L 


D2R 


RR 


OUT LEVEL 


RATE 


LEVEL 


TRANSPOSE 






OSCILLATOR 


ENVELOPE GENERATOR 


OPERATOR 


KEYBOARD SCALING 






13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 




POLY/MONO 


PITCH BEND 
RANGE 


PORT/ 


kMENTO 


FOOT SW 
ASSIGN 


WHEEL RANGE 


BREATH RANGE 






MODE 


TIME 


PITCH 


AMPLITUDE 


PITCH 


AMPLITUDE 


PITCH BIAS 


EG BIAS 































» 
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im 



DATA NAME 



I 



DATE 



PROGRAMMER 



No. 


VOICE NAME 


REMARKS 


1 






2 






3 






4 






5 






6 






7 






8 






9 






10 






1 1 






12 






13 






14 






15 






16 






17 






13 






19 






20 






21 






22 






23 






24 







58 






-•£.1 



;.%■■% 



FCC INFORMATION (USA) 



While the following statements are provided to comply 
with FCC Regulations in the United States, the corrective 
measures listed below are applicable worldwide. 

This aeries of Yamaha professional music equipment uses 

frequencies that appear in the radio frequency range and if 

installed in the immediate proximity of some types of audio 

i- or video devices (within three meters), interference may 

'&§*.*■ occur, 

This aeries of Vatnafea professional music equipment ha* 
been type tested and found to wmplyw^ the specif (cations 
set for a class B computing device in accordance with those 
^ specification^ lis^ |n«uo^art J of part 1 5 of the FCC rules. 
Those lufei tare Maligned to provide a reasonable measure 
of protection against such Interference. 
This, however, does not;guarantw that interference wiH not 
occur. If your pfffeesional music equipment should be 
suspected of causing interference with other electronic de- 
vices, verification can be made by turning your professional 
music equipment off and on. if the interference continues 
when your equipment is off; the equipment is not the source 
of interference. If your ajq^l|meht does appear to be the 
source of the interference, you should try to correct the sit- 
uation by using one or more of the following measures: 



Relocete the equipment or the electronic device that is being 
affected by the interference. 

Use power from different branch (circuit breakers or fuss) 
circuits for the professional music equipment and the device 
being affected or install AC line filters. 

In the case of radio or TV interference, relocetethe antenna 
or, if the antenna lead-in is 300 ohm ribbon lead, change 
the lead-in to co- axial type cable. 

If these coirsctive measures do not produce satisfactory 
results, please contact your authorized Yamaha professional 
prodycts dealer for suggestions and/or corrective measures. 
If you can not locate a authorised Yamaha professional 
products dealer in your general area contact the professional 
music Service Department, Yamaha international, 8600 Or- 
angethorpe Ave., Buena park, CA*0620, USA. 

If for any reason, you should need additional information 
relating to radio or TV interference, you may find a booklet 
prepared by the Federal Communications Commission 
helpful; "How to Identify and Resolve Radio-TV interference 
Problems". This booklet is evailable from the U.S. Govern- 
ment Printing Office, Washington D.C. 
20402-Stock No. 004-000-00346-4. 
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